Introduction
Northeast India and its surrounding regions are seismically one of the six most active regions of the world. It falls in zone V (presently zone IV) of the Seismic zonation map 1 of India, the highest vulnerable zone of the country. The higher level and diffused seismicity in this area which is possibly due to the complicated tectonics resulted from the collision and continued north south and east west convergence of the Indian plate towards the Himalaya [2] [3] [4] and Burmese arc [5] [6] [7] have been drawn attention of several Geoscientists over decades. Different studies pertaining to seismicity are available for this region where tools like seismic bvalue [8] [9] [10] [11] and seismic 'a' value 12 are used. b-value is one of the basic seismological parameters applied to describe an ensemble of earthquakes in the magnitude frequency relation. Gutenberg-Richter's 13 MagnitudeFrequency relation is:
Log N (M) = a -bM Where N (M) is the number of earthquakes having magnitude ≥ M and occurred over a finite duration. The parameter 'a' is an index of seismic activity level of the given region. It depends on the size of the area, the time interval, number of earthquakes occurring in the region, largest seismic magnitude and also on the b-value. The b-value is the slope of the cumulative number-magnitude trend line. It varies both spatially and temporally. b-value is generally used for quantifying seismicity 14 . An Increased heterogeneity or crack density results in high b-values 15 whereas an increase in applied shear stress 16, 17 or an increase in effective stress 18 decreases the b-value. b-value decreases with depth 19, 20 possibly because of the increase in applied stress at greater depth. A low b-value implies that majority of earthquakes are of higher magnitude that can be expected to occur in regions of high resistance and homogeneity [21] [22] [23] and a high b-value implies that the majority of earthquakes are of lower magnitude usually occur in a region of low strength and large heterogeneity. High b-values are associated with aftershocks and low b-values are associated with foreshocks 24, 25 .
II. Data source and seismic surveillance
To study the seismicity and seismotectonics of any region a large volume of earthquake data covering a comparatively long period is necessary. But systematic and scientific record of earthquakes occurred in this region are available only from the later half of the 20 th century and that also compiled by different organization in different format. For the present study data sources considered are USGS (United States Geological Survey) and ISC (International Seismological Center) Catalogs. Data for the study pertains to the rectangular area from 21 0 N to 29.5 0 N latitude and 88 0 E to 97.5 0 E longitude. To prepare a comprehensive database the sources are compared with each year record. The record of the particular year with the maximum number of earthquakes is selected to construct the database of the specific year. This is done for each year till the database is completed and duplication is carefully avoided by comparing the time and location of the events. Surface wave magnitude (M s ) and body wave magnitude (M b ) are adopted. To convert the data into one from the other the Richter 
III. Seismicity and Seismotectonics
The northeast India has experienced 19 large Earthquakes (M ≥ 7) including the great earthquakes of Shillong (1897, M=8.7), Burma (1912, M=8) and Assam-Tibet border (1950, M=8.7). Moreover several hundred small and micro earthquakes have also been recorded in the region. The region has collision tectonics between the Indian plate and the Eurasian plate in the north and subduction tectonic along the Indo-Burma range in the east 5, [29] [30] [31] [32] [33] . The shallow seismic activity is the effect of continental-continental collision and the subduction which is still continuing in the Indo-Burma region is evidenced by the intermediate to deep focus earthquake in this range 28 . Depending upon the tectonic setting, the study area is divided into five blocks: Block -A (26. Fig.1 .
IV. b-value estimation and mapping
The least square (LS) fit method and the maximum likelihood estimation (MLE) method are adopted in the present study to find out the b-value. In the least square fit method the log values of cumulative number of earthquakes are plotted against the different magnitudes of the events and the best fitted line is drawn. In the MLE method b-value is estimated using the relation given by Aki 38 , which based on theoretical considerations. The relation given by Aki isb=
Where, M is the average magnitude and M 0 is the lower limit of magnitude or threshold magnitude. Estimating the b-values in each tectonic block and using these in magnitude-frequency relationship a Log N (M) ~M regression line for each block is obtained.
Regression lines for both LS and MLE method are depicted in 
V. Result and Discussion
In each tectonic block b-values for earthquake range ≥ 4M b are estimated using LS and MLE method. The values obtained by these two methods are comparable. For the five blocks the values in MLE method are steadier and vary from 0.71 to 0.57 in comparison to LS method which shows a greater variation from 1.02 to 0.66. In the entire region b-values are found to be higher in LS method. Values are observed maximum in block C and minimum in block A in both the methods. Structural heterogeneity, stress distribution in space and subduction tectonics may be the probable cause of high b-value in block C. To study the spatial variation through the region b-values estimated by the MLE method which is more reliable estimate 38 are taken. The values obtained are widely spread over the study region (Fig.4) including maximum of 0.908 and minimum of 0.437 and mostly concentrated around 0.7, which is lower than the normal value(b=1) indicating the entire area under high stress. Singh et al. 39 observed the b-values as 1.36 and 0.61 in the region while Bhattacharya et al. 40 found to vary b value from 0.6 to 1.0 and these are comparable to the present study. along the Kopili Lineament which is suggested to be an active lineament 42 . This trend was also revealed by Bhattacharya et al. 11 . In block E, b-values cannot be estimated in the area of Bengal Basin due to lack of recorded events. The maximum b-value estimated in Tripura and Mizoram fold belt is 0.733. Relatively higher b-values (0.7-0.8) along the Tapu Thrust may indicate that the thrust is active.
The b-value map clearly depicts the spatial variation of earthquake frequency. Relatively higher bvalue contours (~0.9) are observed in lower part of central Burma Basin, Around Arakan Yoma (~0.8) and along Kopili Lineament (~0.8). Lower b-value contours are observed around Naga Thrust (~0.5) and Assam Valley (~0.6).
VI. Conclusion
The spatial distribution of b-values suggests that tectonic discontinuities are spread over the whole region. The area comprising Assam Valley, Mikr Hills, SW extremities of Disang and Naga Thrust are of low bvalue indicating under high stress accumulation. The increasing trend of b-value indicates that the Indo-Burma Belt is the most active zone whereas the Kopili Lineament is the most active lineament of Assam Valley.
